General representation theorems for L-fuzzy quantities was given by Höhle[1], using lattice theoretic concepts, which include the Negoita-Ralescu set representation as a special case (see also [2, pp. 95-6] for related works).
Let us choose in the following the u cut.
One can easily prove that the above definition of u is equivalent with the classical definition.
Proposition 1
The defining properties of u are equivalent with the following properties:
(i) For every q Î ,u(q) contains at least one rational but does not contain every rational. (ii) If u (q) contains the rational r Î then it contains every rational s, greater than r. Due to the continuities, the functions can be extended to the whole set of real numbers. The concept of Dedekind cut can be generalized to more general Boolean algebras. Let us first consider a basic example.
Example 1
Let X be a random variable on (Ω, , P), and let (I← B, p) be the quotient probability σ-algebra induced by (Ω, , P), i. Consider also, : = {u(q):q Î } the set of all Dedekind cuts in and X : I←R→ be the isomorphism which identifies I←R and .
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Let also the following diagram:
where i is the inclusion map. Since γ and X -1 are (σ-homomorphisms, the defining properties of Dedekind cuts u(q), q Î IR, are inherited also by the function c, i.e. we have:
is a Boolean-valued cut, or one can call c(·) a Boolean-valued "real number".
Conversely if (IB, p) is a probability σ-algebra, every function c:IR→IB, with the properties (i) and (ii) above, defines a random variable X (a randomly variable real number) on the probability space (Ω, ) which represents set-theoretically (IB, p), by the following formula:
In general we have the following, Definition 1. Let IB be a complete Boolean algebra. Then the functions
are called B valued Dedekind cuts, if they satisfy the following properties: Since each σ-homomorphism h : (IR) → IB, is determined by its values on sets of the form u(x) or l(x), x Î IB, it is clear that can be identified with any one of the IB-valued cuts u or l, and conversely any of the functions u or l generate a unique σ-homomorphism. From the above discussion, the following theorem is clear, see [3] .
Theorem 1. Let (IB, p) be a probability σ-algebra and (Ω, , P) be any probability space, which represents set-theoretically (IB, p). Let V be the stochastic space over (IB, p) and M be the set of all A-measureable real-valued functions defined on Ω. Then every r.v. X Î is uniquely characterized by one of the following:
(i) a class of almost everywhere equal elements of M;
(ii) a IB-valued Dedekind cut, or its complement; (iii) a σ-homomorphism.
Boolean Representations of Fuzzy Sets
Let f: X → [0,1] be a fuzzy set. Depending on the nature of f and on the structure that we have on X, a Boolean algebra IB may be appropriate to express the underlying structure. To be more precise, let X be an abstract set and let f be a discrete fuzzy set taking at most countably many values. Then the appropriate Boolean algebra is P(X) and the Boolean representation of f is given by the function, In the case that f is not discrete, then the point structure of IR is not sufficient, to determine the structure of f, and we have to use the Dedekind cut structure of IR. More precisely we have to determine f as a (X) ← Boolean valued Dedekind cut. This is the well known Set Representation Theorem of Negoita and Ralescu [2] . 
Then there exists a unique fuzzy set f Î [0,1] X such that
Remark 1. In the above theorem, in order to make it compatible with a spectral chain in (X), we must make the following minor change in the defining properties: Let (A α ) α Î [0,1] be a family of subsets of X such that:
The above theorem 3 with the change in Remark 1 is equivalent to the following theorems. 
Theorem 4 (Set Representation of Fuzzy Sets). Let, D p(x) (I)
Proof. Let Î D P(X) (I' ). Then conditions (ii) and (iii) of Theorem 3 are equivalent with, the condition of the complement of the Dedekind cut l. □ A general fuzzy set, is a random variable, in the general sense of Kappos [3] , with values in [0, 1] . Let [0, 1] the set of all random variables with values in [0, 1] . Then using the theory of Boolean Powers see [4] [5] [6] and Theorem 1, we may give a general Boolean representation theorem for such fuzzy sets. If (IB, p) is a probability σ-algebra and Ω, A, P) its set-theoretic representation, then:
Theorem 5 (Boolean Representation of Fuzzy Sets).
(i) Discrete fuzzy sets. Let [0, 1] be the subset of [ Using similar methods as in [3] see also [2] , one can prove that [0, 1] is dense on [0, 1] . The same is true for the corresponding IB-densities and IBdistribution functions see [4] [5] [6] . 
Final Remarks
